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How serious of HAI in Thailand

Source: National Antimicrobial Resistance Surveillance Center, Thailand
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HAIs Can Impact Patients of Any Age

Impact to the hospital: 
• Length of stay/lost bed days

• Patient mortality 

• Lost Medicare reimbursement

• Lower census

Impact to the patient:
• Expense for treatment

• Long-term health - potentially death

• Physical & psychological 

• Career impact
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Living with MRSA

Rosie Bartel’s story…

• She acquired MRSA following knee replacement surgery

• To date she’s had over 27 surgeries

• She’s had to give up her teaching career and her mobility has been 
severely impacted

• Unable to stop the infection, she’s lost her leg and now, part of her pelvis

• She continues to battle the complications of reoccurring MRSA infections

• In 2017, she acquired a C. diff infection that nearly took her life

https://xenon.hubs.vidyard.com/watch/qXn79f5V5soDgynVq66DgQ?
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HAI Impact: Both Financial and Human

274
patients in the U.S. 
will contract an HAI.¹

1 in 20

of those will die¹.

1 in 9

PATIENTS

DEATHS PER DAY

Annually, that’s over:

INFECTIONS DOLLARS

Sources: www.ihi.org/Topics/HAI 2. www.cdc.gov/nchs/data/nvsr/nvsr64/nvsr64_02.pdf 3. www.cdc.gov/HAI/pdfs/hai/Scott_CostPaper.pdf

2Million 40Billion

5

Based on a systematic review and meta-analysis of seven studies from 
Southeast Asia, the pooled prevalence of overall HAIs in Southeast Asia is 9.0%.
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The Problem: Pathogens Don’t Die 

Pathogen Duration of Persistence

MRSA, MSSA 7 days – 12 months

VRE 5 days to > 46 months

C. diff spores 5 months

Acinetobacter 3 days to 5 months

E.coli Up to 16 months

Klebsiella species 2 hours to 30 months

Pseudomonas aeruginosa Up to 16 months

HIV > 7 days

Influenza virus 1 – 2 days

Norovirus Up to 7 days

PERSISTENCE OF MICROBES ON DRY, INANIMATE SURFACES

Adapted from Kramer, A., Schwebke, I., & Kampf, G. (2006). How long do nosocomial pathogens persist on inanimate surfaces? A systematic review. BMC Infect Dis, 6, 130. doi:10.1186/1471-2334-6-130, Otter, J. A., Yezli, S., Salkeld, J. A., & French, G. L. 

(2013). Evidence that contaminated surfaces contribute to the transmission of hospital pathogens and an overview of strategies to address contaminated surfaces in hospital settings. Am J Infect Control, 41(5 Suppl), S6-11. doi:10.1016/j.ajic.2012.12.004, 

Havill, N. L., Boyce, J. M., & Otter, J. A. (2014). Extended survival of carbapenem-resistant Enterobacteriaceae on dry surfaces. Infect Control Hosp Epidemiol, 35(4), 445-447. doi:10.1086/675606
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A Comprehensive Approach

Hand Hygiene

+

Antibiotic Stewardship

+

Environmental 
Cleaning
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Not Cleaned

52%
Cleaned

48%
Poorly Disinfected

40%
Disinfected

60%

High Touch Surfaces 
Disinfected In Manual Cleaning

Reference: (R) Carling P: Improving Cleaning of the Environment Surrounding Patients in 36 Acute Care Hospitals. Am J Infect Control 2008, vol. 29:11, pp 1035-1041.

(L) Carling P: Methods for assessing the adequacy of practice and improving room disinfection. Am J Infect Control 2013, 41:S20-25.

High Touch Surfaces 
Cleaned In Manual Cleaning

Manual Cleaning Leaves Pathogens Behind

8
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Constraint of Strong Chemical cleaning
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UVC technology
Sources Xenon Light Emitting Diodes (LED) Mercury

Wavelength (nm) Broad wavelength
200 - 315

Peak wavelength
266, 270, 275, 279*

Peak wavelength 
253.7

Germicidal application (with clinical 
evidences on HAI reduction)

30+ publications NA Limited clinical 
evidence on HAI

Sporicidal effect (min) 5 min No data 60 – 120 min

SARS-CoV-2 reduction 2 min, 99.99% No data No data

Mercury free YES YES NO (5-200 mg)

Warm up time Instantaneous Instantaneous 15 min

Sources: *Kim SJ. and et al. Using UVC LED at wavelength of 266 to 279 nm to inactivate foodborne pathogens. App. And Environ. Microbiology 2015 
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Fact of Mercury UV lamp emission spectrum

Wavelength (nm) Name Color

184.5 Vacuum UV

253.7 ultraviolet (UVC)

365.4 I-line violet

404.7 H-line Indigo

435.8 G-line blue

546.1 green

578.2 yellow-orange

650 red

UVA

Visible 
light

Generate high Ozone
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Cidal effect from Mercury UVC 
require at least 24 hr.

▪ Bacillus anthracis is considered the most resistant spore formation 

microorganism. Spores of B. anthracis can maintain their viability in the 

environment for years

▪ It is extremely expensive, difficult , and time-consuming to eliminate 

spores of B. anthracis from a particular area

▪ All environmental material pieces were contaminated by bacterial 

spores, and applied with a number of sterilization methods as table

▪ The study showed sterilization by Mercury UVC of valuable 

archives and documents might be possible if they were kept 

under UV rays for at least 24 hours. In addition, fabric, wood, 

and protective suit samples which might be damaged during 

decontamination although be completely sterilized within 24-hr 

UV radiation
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Does PXUV has an effect on Coronavirus?

A new (novel) coronavirus has been identified in Wuhan 
City, China. It has been named 2019-nCoV, or, 
colloquially, Wuhan Coronavirus. Coronavirus is a large 
family of zoonotic viruses, meaning they transmit easily 
from animals to humans, and range from flu-like diseases 
to deadly respiratory diseases. We have all been exposed 
to some type of coronavirus before, however some 
strains pose greater health concerns than others. Wuhan 
coronavirus, like its viral cousins Severe Acute 
Respiratory Syndrome (SARS) coronavirus and Middle 
Eastern Respiratory Syndrome (MERS) coronavirus, 
presents the potential for widespread epidemic
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Does PXUV has an effect on Coronavirus?
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LightStrike™ gets stamp of approval for COVID-19 Elimination

Xenex validated the efficacy of their robot against live (not surrogate) SARS-CoV-2 in the biosafety level 4 
(BSL-4) containment laboratory at Texas Biomedical Research Institute. Testing was also performed to measure 
decontamination of N95 respirator masks, as a result of healthcare facilities being forced to reuse personal 
protective equipment (PPE), and the robot achieved a 99.99% level of disinfection. 

Designed for maximum containment, BSL-4 labs offer a safe environment for scientists to study deadly 
pathogens for which there are no known treatments or vaccines. Texas Biomed is home to one of fewer than 10 
BSL-4 labs in North America and the only privately owned one. The Institute has both the expertise and 
resources to test against these pathogens. In 2015, also at Texas Biomed, Xenex proved the ability of the 
LightStrike robot to destroy the Ebola virus in 1 minute.

LightStrike™ pulsed xenon disinfection robot is the first and only ultraviolet (UV) disinfection technology proven 

to deactivate the actual SARS-CoV-2 in two minutes. Testing was performed at the Texas Biomedical Research 

Institute, one of the world's leading independent research institutes working exclusively on infectious diseases.
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The LightStrike™ Robot 

Pulsed Xenon Light

Patented technology using Xenon to create intense broad 
spectrum light for fast effective disinfection.

Sensor Motion Detection
Triple Sensor Motion Detection cone can sense 

motion from across the room.

Impact-Resistant Hardware
Hardware designed for ease of use and 

extreme durability and reliability.

Cloud-Based Reporting
Comprehensive real-time reporting to 

Xenex’s secure, cloud-based Portal 

using WIFI or cellular data.

Additional Product features: 
• Fast, 5-minute cycle times

• Environmentally friendly 

• Recessed bulb for easy, safe 

transport

Customizable
Create custom selections such as units,  room types, 

room numbers and positions for users to select from.
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Why Intensity & Broad Spectrum Matter

Comparative Cell Damage

Pulsed Xenon light can 

cause physical cell 

damage and lysing 

because of the broad 

spectrum UV emitted.

19
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Why Intensity & Broad Spectrum Matter

Xenex Produces Light From 200-315 nm

Adapted from: 2015 Beck et al. Water research, ISSN: 1879-2448, Vol: 70, Page: 27-37

Mercury UV Produces Narrow 
Spectrum Light at 253.7 nm

B. pumilis is a C. diff surrogate

Wavelength (nm) 

The Most Effective 

Wavelength to Deactivate 

B. pumilis is 220-240 nm

320

B. pumilis

20

Intensity 
Matters!

In a comparison lab 
test of our Pulsed 
Xenon bulb and a 
Mercury bulb, our 
Pulsed Xenon bulb 
performed at 4300 X 
more intensity than 
the Mercury bulb.*

* Lab testing conducted on a Philips RUV325HO bulb
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Mechanism Of Disinfection By UVC

1. Photo-hydration

2. Photo-splitting

3. Photo-dimerization

4. Photo-crosslinking

⚫ Xenon broad spectrum UVC can occur all mechanisms
⚫ Mercury can occur only #3 

UV-C directly attack DNA/RNA of micro organism

Micro organism (include MDRO) cannot get resistance to UV-C
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P-Crosslinking

Difference Between Xenon and Mercury

1.Wave Length 

280

Relative spectral sensitivity of Bacillus pumilus to MP UV light with 

bandpass filters as compared with a B. pumilus spectrum from the 

literature (Rochelle et al., 2010) and the MS2 and adenovirus 2 

(Beck et al., 2014) spectral sensitivity to UV light from the tunable 

laser.

Xenon generate 200nm-315nm, Mercury generate only 253.7nm

P-Crosslinking
P-Dimerization

P-splitting

Germicidal Efficacy

Mercury

Xenon

ppt/slides/#_bookmark34
ppt/slides/#_bookmark13


23 |   Confidential23 |  Confidential  910-00020-01

Reference : (L) Zuzana Bohrerova : Comparative 
disinfection efficiency of pulsed and continuous-wave UV 
irradiation technologies WAT ER RE S E ARCH 42 (2008) 
2975 – 2982
Reference : (R) Chan-Ick Cheigh : Comparison of intense 
pulsed light- and ultraviolet (UVC)-induced cell damage in 
Listeria monocytogenes and Escherichia coli O157:H7. 
Food Control 25(2), 2012, p. 654–659

Xenex – 機密および専有情報 ©  2016

Difference Between Xenon and Mercury

2.Intensity By using pulse method, LIGHTSTRIKE can irradiate 750times higher intensity than 
low intensity mercury

Mercury

P-hydration

Xenon
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Disinfecting with LightStrike™ Robots

3 positions

Patient Rooms OR – Terminal Clean

1

2 positions

2
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Disinfecting with LightStrike™ Robots

1 position

Between-Case Disinfection: 
• Goal is to quickly reduce microbial contamination on 

high-touch surfaces in the immediate surgical area

• Targeting anesthesia station, monitors, medication 

cart, IV poles, chairs, etc. at the head of the OR table

• Does not replace overnight terminal cleaning or whole 

room disinfection

MD Anderson Cancer Treatment Center published a study in Oct. 2017 in BioMed Central before 

and after a 2-minute cycle of LightStrike’s Pulsed Xenon light, concluding a 73% decrease in 

bacterial load when compared to manual cleaning alone. 

Lynn El Haddad, Shashank S. Ghantoji, Mark Stibich, Jason B. Fleming, Cindy Segal, Kathy M. Ware and Roy F. Chemaly (2017). “Evaluation of a pulsed xenon ultraviolet disinfection system to decrease bacterial 

contamination in operating rooms.” BMC Infectious Diseases. 17:672.
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Peer Reviewed HAI Rate Reduction Studies

Westchester Medical Ctr,

AJIC 2015

57% 
reduction in 

LTAC C. diff 

rates

S.E. US LTAC, AJIC 2015

39%
reduction in 

C. diff rates

Mayo Clinic, AJIC 2018 – In Press

87%
reduction in 

ICU VRE 

rates 

South Seminole-ORMC, 

AJIC 2015

70% 
reduction in 

ICU C. diff 

rates

71% 
reduction in 

UTI rates
(nursing home)

Jewish Home & Care,

BMC Inf Dis 2017

100% 
reduction in 

total joint

SSIs

Trinity Medical Center, AJIC 2015
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100% 
reduction in 

total joint

SSIs

Trinity Medical Center, AJIC 2015

Peer Reviewed HAI Rate Reduction Studies

57%
reduction in 

MRSA rates

Cone Health System, JIP 2013

87%
reduction in 

ICU VRE rates 

South Seminole-ORMC, AJIC 2015

71% 
reduction in 

UTI rates
(nursing home)

Jewish Home & Care,

BMC Inf Dis 2017

24
PUBLISHED, 

PEER REVIEWED 

STUDIES

48% 
reduction in 

Class I SSI rates 

Lowell General Hospital,

AJIC 2016
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Trend of Infection Rate in Yamagata University Hospital

Implemented Pulsed Xenon UV,  
Xenex LightSrike™
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Evidence Outline of Yamagata University Hospital

• Reason of installation：Suppress the proliferation of MDRA (multi-drug resistant Acinetobacter）

• Progress result：After installing the device, bacteria segregation rate is reduced by half; after 7 
months of continuous usage, segregation rate turns to 「０」

2015 2016

年
間

年
間

1
月
2
月
3
月
4
月
5
月

6
月

7
月

8
月
9
月

1
0
月

1
1
月

1
2
月

年
間

1
月
2
月
3
月
4
月
5
月

6
月

7
月
8
月

9
月

1
0
月

1
1
月

1
2
月

1
月

年
間

2
月

3
月

ICU 16 10 2 1 1 2 1 7 2 1 1 1 1 4

HCU 10 12 1 3 1 2 2 1 10 1 1 1 3

NICU 0 0 0 0

一般 2 1 0 0

病棟 0 0 0 0

0 0 0 0

0 1 0 0

0 0 0 1 1

1 0 1 1 1 1 1 5 1 1

2 7 1 1 2 1 1 2

0 0 0 1 1

6 1 1 1 2 2 1 1

0 0 0 0

1 1 1 1 2 0

0 0 0 0

0 0 0 0

1 0 1 1 0

計 39 33 0 1 3 0 1 3 1 6 3 4 5 2 29 4 0 1 2 2 2 2 4 0 0 0 0 0 13 0 0

20182017 2019
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Disinfection Lab test
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The Xenex Partnership

A Successful HAI Rate Reduction Program Includes:

• Conducting a full data analysis

• Establishing goals & objectives

• Building a customized LightStrike™ Deployment Strategy

• Providing on-going training and support

• Optimizing workflow and integration 

37

Program Xe easily integrates 
into your hospital operations. 

We are with you every step of the way to ensure a 
seamless integration of your Xenex Program.
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The Xenex Partnership

Program Validation 
• Scheduled program reviews

• Metrics & reporting

• Program outcomes/ROI progress benchmark

• Opportunities for program enhancement

Access to a Team of Experts 
• Infection Preventionists 

• Epidemiologists

• Environmental Services

• Health Care Data Analysts

38

Deploying Your New Standard of Care

The commitment from Xenex doesn’t stop here. Your dedicated team of Infection 
Rate Reduction Specialists will schedule regular check-ins by phone and in-person. 
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Environment CFU

MD Anderson Cancer Treatment Center conducted a study to measure colony 
forming units before housekeeping, after housekeeping and after 
disinfecting with Xenex Robots. 

Room Status Observations
HPC Mean

(CFU/inch2)
Confirmed VRE

Pre-Clean 75 213.7 17 (23%)

Post-Housekeeping 49 178.5 4 (8%)

Post-Xenex 75 7.8 0
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The Benefits of Enhanced Terminal Room (BETR) Disinfection Study: A Cluster Randomized, 
Multicenter Crossover Study with 2x2 Factorial Design to Evaluate the Impact of Enhanced Terminal 
Room Disinfection on Acquisition and Infection Caused by Multidrug-Resistant Organisms (MDRO)

40

Conclusion: Enhanced 

terminal room disinfection 

strategies that utilized UV-C 

emitters reduced the risk of 

acquisition and infection 

caused by target MDRO
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C. diff CONTROLLED STUDY IN 6 ICUs

39% decrease 
in CDI incidence on 

Xenex Units (p=0.03)

30% increase 

in CDI in control 

units (non-Xenex) 

XENEX is now the Standard of Care

20% drop

in CDI SIR Score

41

http://xenexvideo.hubs.vidyard.com/watch/AwrrVLkaH7Ykwv15sHWYB1
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VRE CONTROLLED STUDY IN 6 ICUs

62% decrease 
in CDI incidence on 

Xenex Units (p=0.016)

3% increase 

in VRE in control units

CARLA FOLKERT

EVS QUALITY MANAGEMENT

Mayo Clinic

XENEX is now the Standard of Care

42
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Patient Satisfaction for Cleanliness 
of the Environment Increased 

From 70 to 77%

XENEX is now the Standard of Care

43
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Over 400+ Hospitals Using LightStrike
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Rush Foundation Hospital Reports Fewer Infections after Adding 
LightStrike Pulsed Xenon UV Disinfection as Environmental Standard of Care

As germs and bacteria become increasingly resistant to cleaning 

chemicals, antibiotics and even some hand sanitizers, the hospital is 

continually on the lookout for new technologies to aid in its infection 

prevention efforts. With the rise of superbugs such as C.diff, MRSA 

and Vancomycin-resistant enterococci (VRE), healthcare facilities 

like Rush Foundation Hospital are turning to LightStrike robots to 

destroy dangerous pathogens before they can pose a risk to patients 

and hospital employees. Using high intensity pulsed xenon ultraviolet 

(UV) light, the robots quickly destroy microscopic pathogens that can 

cause infections.

“Every time someone comes in to this facility they are bringing in 
contamination from the outside. Adding the LightStrike Germ-Zapping 
Robots to our thorough cleaning protocol is an additional measure we 
took to enhance patient safety. We made this investment as a 
commitment to the community we serve, and we are extremely pleased 
with the results we have achieved.”  

Jason Payne, Administrator of Rush Foundation Hospital
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Xenex LightStrike™ Germ-Zapping Robot deactivates 
SARS-CoV-2 in Singapore

https://www.biospectrumasia.com/news/91/16026/xenex-lightstrike-germ-zapping-robots-deactivate-sars-cov-2-.html

One of Singapore’s leading general hospitals has deployed the Xenex 

LightStrike Germ-Zapping Robot, proven to destroy live (not surrogate) 

SARS-CoV-2.

Xenex LightStrike Germ-Zapping Robot can deliver up to 4,300 times more 

germicidal UV pathogen killing intensity than mercury UV technologies and 

can disinfect an entire patient room in as little as three 5-minute cycles.

The LightStrike robot plays an instrumental role in complementing the thorough cleaning 

work carried out by the hospital team. After the usual cleaning protocol, which includes 

manual cleaning and disinfection, the cleaning personnel will deploy the LightStrike robot 

into a room and effectively disinfect the room in just a few minutes.

https://www.biospectrumasia.com/news/91/16026/xenex-lightstrike-germ-zapping-robots-deactivate-sars-cov-2-.html
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Xenex Receives Top Honors from Frost & Sullivan for LightStrike™ 
The Only Pulsed Xenon UV Disinfection System in the Healthcare

49
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ESP Award Winners: Infection Control Category

First Place: Xenex’s Germ-Zapping Robots

Numerous studies have shown that standard cleaning practices leave 

contamination on OR surfaces that can contribute to Surgical Site Infections. 

Xenex’s pulsed xenon ultraviolet (UV) light disinfection technology quickly 

destroys the viruses, bacteria and spores, including C.diff, that cause SSIs. A 

peer-reviewed study currently in press demonstrates how a hospital achieved 

a 100 percent decrease in SSIs after it began using Xenex for terminal cleans 

of its ORs. While that facility uses the Xenex robot on terminal cleans at night, 

other ORs utilize the Xenex robot before total joint cases and/or after dirty 

cases, reporting a return on investment as a result of fewer infections.

The Xenex Germ-Zapping Robot™ is the only UV disinfection technology that 

has been shown, in multiple peer-reviewed published studies, to help hospitals 

reduce HAI rates – with hospitals reporting greater than 50 percent reductions 

in C.diff, MRSA and SSI rates. 
https://www.medicaldesignandoutsourcing.com/esp-award-winners-infection-control-category/

https://www.medicaldesignandoutsourcing.com/esp-award-winners-infection-control-category/
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Community Awareness

https://www.youtube.com/watch?v=2QVc4Hh3W64
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Reported Surface Damage with Mercury UV

Xenex® LightStrike™

Robots have been in 
hospitals for 6+ years…

There have been no reports or 
claims related to surface damage 
or degradation to materials in 
our client hospitals.

Surface Degradation from Mercury UV

52
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Mercury leads health issues

53

“ WHO endorses using of clean energy source 

without Mercury containing products i.e. 

thermometers, barometers, lamps, pharmaceuticals” 
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• First of its kind mobile equipment disinfection pod

• Lightweight, collapsible mobile unit that sets up in 
minutes

• Disinfect items such as Isolates, Ventilators, 
Ultrasounds, Vital Sign Monitors, Wheel Chairs and 
Mobile Work Stations

• 5-minute cycle time is effective against C. diff, MRSA, 
VRE and other MDROs

Disinfect Orphan Items Quickly & Easily

LightStrike Disinfection Pod™

54
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In Closing

We Are Industry Leaders

• Over 400 hospitals across the U.S. and abroad

• We are anchored in science and committed to reduce suffering associated with HAIs

We Are Proven

• 24 peer-reviewed environmental and outcome studies to date and counting

• Xenex customers continue to realize substantial decreases in their infection rates and 

many are maintaining low rates through the maintenance program

We Are Safe

• Pulsed Xenon is environmentally friendly 

• Proprietary, redundant safety features built into our LightStrike™ Robots

• We do not degrade surfaces and equipment  

We Are Reasonably Priced

• Reliable, rapid cycle times mean you get more disinfections done in a day

• Each disinfection costs you $5.00 per day on average 
(including robot, warranty and service costs)

The environment is seemingly 

impossible to keep disinfected 

with manual cleaning alone.

Even one HAI is too many.

We Have a Solution



57 |   Confidential

THANK YOU


